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= λab = λbc = λcd = λda,
λ− 	
= λba = λcb = λdc = λad,
γ+ 
= γac = γbd = γca = γdb.
γ− 
= δac = δbd = δca = δdb.
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A → (0, 0),
B → (1, 0),
C → (1, 1),
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Xk+1Xk+p+1, k = 1, . . . , n,
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= {Xki , i = 1, . . . , N ; k = 1, . . . , n}
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= exp(αlk − αkl),
U @ ¥  V
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= 0, k = 1, . . . , n.
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αkl − αlk = log
λkl
λlk
, k = 1, . . . , n, l 6= k + p ;
αk+1, k+p+1 − αk, k+p = log
γk
δk+1
, k = 1, . . . , n ;
(v)
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(αkl − αlk)∆l = 0, k = 1, . . . , n.








αk+1, l + αk+p+1, l − αkl − αk+p, l
)
X lj ,






(αl, k+1 + αl, k+p+1 − αlk − αl, k+p)X lj ,
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, αbc = log
q+
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λ+a (i) = p
+Bi + r
−Ci + ΓBiCi,
λ−a (i + 1) = p
−Bi + r
+Ci + ΓBiCi,




















= αcaCi − α
abBi,
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= ρa(βρc − γρb),
∂ρb
∂x
= ρb(γρa − αρc),
∂ρc
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= ρc(αρb − βρa),
UH ¥  V
jnXjnX[]xSpng[xS±eUu4xqBy[dnjnp6eUyjdkwDg[]jqjnX[]v]SpnqmwDxqBgy[w[eUpnl³xqBy[wDjnqBy[d
ρu(x + 1) = ρu(x), ∀u = a, b, c.
UH ¥ {9V
Ô4Ô Ü^[ïfì»î_
^f}   : 	9&&( ] & : & ,
 !&-&% « j6eUpnjnyipqB\ UH ¥ @ VO¢¾qBy[]°eUvvu]djnX[]£u±ef qUu±eUpn]£yg\£]Spd3eUy[w¯]SpnqmwDx&jnX[]qU¦
p]S\<djqråg[djn§HljnX[]£eUvvpqhD\_eUjnqBy)qU¶[yj]3dng\<dl³a]S\_eUyy~yj]Stp6eUudf¢eBd
N → ∞ ¥
P j<dieU\£g[dny¤jqd]]~jnXMeUj UH ¥  V°]SuqBydjq%jnX[]xSu±eBd6d_qU]Sy[]Sp6eUuµf]w ´ qBjn¡Be¦¨ÅªqBuj]Spnp6e
dlmdnj]S\<d ¥ WYX[]qBpntyMeUu ´ qBjn¡te¦¨ÅªqBuj]Spnp6e\<qmw]Su[eBdjnX[]dn\vu]dnjª\<qmw]SuMqUvp]w[eUjqBp»¦¨vp]Sl
yj]Sp6eBxSjnqBy[df¢vpqBvqtd]w%y[w]Sv]Sy[w]Syjnulíl ´ qBjn¡Be U»^ ,tt{9V£eUy[wÅªqBuj]Spnp6e U»^ ,tt}9VO¢d]]qBp




WYX[]qBpn\ qU UH ¥  Vu]Sy[wd£jd]Su§jq)eÆdqBugjnqByy?j]Spn\<d&qUYdnv]xS±eUugy[xSjnqBy[d ¥ WYX[]¶[pdnj
dj]Sv³djqp]S\_eUpn¡ijnX[]3]Ohmdj]Sy[x]3qUj q_u]Ss]SuAdngp»eBx]d








X[]Sp]UH ¥ }9VAqBuuqfdªeUjPqBy[x]pqB\ UH ¥ 9VeUy[w κ dexqBy[dnj6eUyjªqUM\<qBjnqBy°jq]w]Sj]Spn\y[]w ¥
 dny UH ¥ }9Vjq]Su\yMeUj] ρc ¢D]p]Spnj] UH ¥ SVeBd
ραaρ
β
b (1 − ρa − ρb)
γ = κ.



























y UH ¥ 9V&eUp]<p6eUjnqByMeUuqBp
eUuuª¶[yj] N ¢4gjf¢dy[x]<]XMes]u]Sj
N,NA, NB ,→ ∞
¢jnX[]Sl\tXj]xqB\<]eUpnj6eUpnlp]feUuyg\&]SpdYyÆjnX[]yj]SpnsteUu
[0, 1] ¥O·X[]Sy¤jnX[]SleUp]_p6eUjnqByMeUu¨¢\UH ¥ ,9V3d°e~vqBuly[qB\±eUuY]ÉgMeUjnqByA¢ªeUy[wjnX[]Sy u(x) d&y¤dqB\<]
ÒHÓÔKÒÕ
 





























α + β + γ
, ρ̃b =
β
α + β + γ
, ρ̃c =
γ







(α + β + γ)α+β+γ
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= r sin θ.
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H(r, θ) = log κ,



































β(α + γ) cos θ + αβ sin2 θ + α(β + γ) sin2 θ
]
+ r(θ, κ) cos θ sin θ
[
(β + 2α + 2γ) cos θ + (α + 2β + 2γ) sin θ
]
.

















T (κ) ≥ T (κ̃).
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r(θ, κ̃) = 0, ∀ θ ∈ [0, 2π],
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z2[γ(β − α) − 2iαβ] + 2z[2αβ + γ(α + β)] + γ(β − α) + 2iαβ
,
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ρb(1 − ρb)(1 − 2ρa)
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(x, t).
   F  D#L  
Q^T
	¢'Z 	 	 	& /,&  &&?:  	7    4 !:   :
&('  ¢ÀwDs ¥





	\ 	R  Z%[ ]  5/,& ¢
oXlDd ¥ a]Ss ¥  ¢M}9S Ut|t| @ VO¢vv ¥ }D^t^f{/m}D^ @@ ¥
Q @ T0 1!$#%0*2+-#&3,4567#&8.:9;0#.!<4=0>&#&@?&¢ 687,	9*&?:  
2 / 	42R  79&;:, /,& : 7=	 	(7":
&(	 ¢   ¥ oXlDd ¥ À&¿®2eUjnX ¥
²]Sy ¥ ¢Mt} U»^ , , @ VO¢vv ¥ ^S , @ ^f{D^5S ¥
Q T*2+-#&3A =B>7CAD.FEB,1AG1D&!&HJIK#&!) =AL8'#9M¢  $  	 :,
 2     	35  7  	 >/ R'	&\/ / N+:, 4  ¢oXlmd ¥ ak]Ss ¥
´ ]Sjnj ¥ ¢'S=U»^ , ,t{9VO¢vv ¥ t|   mD^t^ ¥
Qã{XT.*,+#&&OPQ1#&RST.)QD&!&J+&U#.!) VL8'#9M¢ ) 
	  # $	!	9
	'/ ] 	 7= #   R '	&     N+:,R  X  ¢4oXlDd ¥ a]Ss ¥ k¥ ¢
{   U»^ , ,   VO¢[v ¥ 9SB}U ¥
Qã}XTWG=%C$#3.D.X#&!<KC0-E3I¢  
	 /,	R!2!	/9 K	&?3








I¢  '	2 	&0 '/7 ! .	'/9 0 	&?3
	'/%6 79&;:,R< /,&4 )+	    5 / 	2 &?2#
Z
2 ¢  qBgpnyMeUu[qU « j6eUjndjnxfeUu
oXlDdnxdf¢A^t^S Ut|t|U VO¢Mvv ¥ t ,/mt}t| ¥
ÒHÓÔKÒÕ
 
	*-	*!% 	%$'&  )+	99"! .+	/9 0	&?3 	'/ 6 79&;:, < /,&4 D^
Q   T =;Q#&3
	¢  :
'/9	 ! < /, )     	  &;  ¢ « vpny]Spf¢3d]xqBy[w']wD§¦
jnqBy]w ¥ ¢[t|t|D^ ¥
Q-,XTQ1#&!$#&B[G=%>&#&/T#&!YO5.IJ#.	¢  '	2 	&?7>! 7  87= ' 

	9 ¢[oªXlDd ¥ ak]Ss ¥´ ]Sjnj ¥ ¢M{t} U»^ ,   }9VO¢vv ¥    ,/   ,t ¥
Q^f|XTC[%>7%Q U¢ .     &; =	'/ 
	R# K3 ¢  qBXy O·u]Sl « qBy[d ´ jw ¥ ¢
^ ,9S, ¥ O¹u]Sl « ]Spn]dy~oªpqBMeUuj©leUy[w~®2eUjnX[]S\_eUjnxfeUu « j6eUjndnjnxd ¥
Q^t^T	W
#&IT )0 #.'9,#,#&!. #B9,#.M#B90¢  ! 7R$ 
	R $ 	!	  	
 5/,&A!" /R 7 &N	  ¢[oXlmd ¥ ak]Ss ¥  ¢M}D^RUt|t|t|9VO¢vv ¥ ^f}U   ^f}t{   ¥
Q^fXTWM)
A		.EE¢  '
	     	97       ]  	9  =	/ 687,&?: 
 )     ¢sqBu ¥ @ UíqU3²pngy[wDu]SXp]Sy¼w]Sp<\_eUjnX[]S\_eUjndx6X[]Sy O·dd]Sy[d6xXMej]SyA¢
« vpny]Spf¢K^ , , , ¥
Q^ @ T
L#3¢ < 	 	 	& [ &( 7 ¢sqBu ¥ ^ ,qUAÁqB\_eUjnX[]S\_eUjnxd¬¢ « vpny]Sp»¦¨Åª]Spnu±eU[¢
d]xqBy[w~]w ¥ ¢¾^ , , @ ¥
Q^ST6 D&I'P¢  	 7    	& " '	2 !     	97 )+	&( ¢ « vpny]Spf¢4^ , ,D^ ¥
Ô4Ô Ü^[ïfì»î_
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
